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(rhOPG-HSA) 31 3 B B (K 40 AR Raw264. 7 MMM, F& 7 SMC &4 T, H S H BT kE
f Raw264. 7 55 & 48 MC3T3-E1, # A] ELISA 3 K8 MC3T3-E1 MERUA P ERPEEN BE
Ut 4 0 42 9% 0 TR0 F ( M-CSF) A B T 5 4tk B 40 M 43 4L B8 F (sRANKL) % & Raw264.7 L AR &
40,38 W G M AR 1 9% R R (TRAP) e €8, 3% 4 3¢ rhOPG-HSA M B & ARG 71, FIFH¥ & & RT-
PCRMEMGHIT TRAP EEK, BR SMC AU T, BRPEFBHENIEEERMK(P<
0.01) ; Raw264. 7 4H}fi 2 M-CSF & sRANKL #§3.4.5 d 5, SR A M, TRAP ki &
BB AR thOPG-HSA 43 J5 9 B8/ (P <0.05) ,RT-PCR #il € 4 £ R M MM TRAP MR ikl
fE(P<0.05), it SMG & T ,rhOPG-HSA 8553 %1 B & 51K 40 1 Raw264.7 231k,
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Abstract: Objective To investigate the inhibitory effect of recombinant human osteoprogerin-human serum
album fusion protein ( thOPG-HAS) on the osteoclast precursor Raw264.7 cells under the simulated
microgravity (SMG). Methods Under the SMG condition, Raw264.7 cells and MC3T3-El cells were
cultured. OPG activity in the MC3T3-El cell medium was detected with ELISA assay. Raw264.7 cells were
induced to differentiate into osteoclasts by using macrophage colony stimulating factor (M-CSF) and soluble
osteoclast differentiation factor ( soluble receptor activator of nuclear factor-kp ligand, sRANKL). The
inhibitory effect of thOPG-HSA on osteoclasts was identified using tartrate-resistant acid phosphatase
(TRAP) staining. Semi-quantitative RT-PCR was used to detect the expression of TRAP in the osteoclasts.
Results Under the SMG condition, OPG activity decreased in 72h ( P < 0.01). TRAP positive cells
reduced significantly (P < 0.05) in thOPG-HAS treated cultures, as compared with the negative control
culture, in M-CSF and sRANKL induced Raw264. 7 cells for 3d, 4d, and 5d. RT-PCR results showed that
the expression of TRAP decreased in the osteoclasts. Conclusion Under the SMG condition, thOPG-HSA
inhibited differentiation of the osteoclast precursor Raw264. 7 cells.
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nuclear factor-kBligand, RANKL) 1 & & # %
(osteoprogerin, OPG) Z &L B &, BEH % F B
BB, NTiSIR T &Rk, BRke,
FOPCHAFHAYEE BB ERENRETRE
BB, AT OPG B A BRI TP M E A XM E &
ReMBEAENEYZ ", RINEHHNT
BT HAWRKHE R EERBEEKY 4
£ hOPG-HSA KB TR EMER™, F R %L
S TEABRPEREED, ERATHRPRS]
KBRS AN Raw264. 7 HE R BB AT AA 4 A,
A B M8 4 4k I F (soluble receptor activator
of nuclear factor-kpB ligand, sRANKL) | E i 40 i & 7%
# % B F ( macrophage colony stimulating factor, M-
CSF) R ES A, # TR UM E H (simulated
microgravity ,SMG) %& {4 F rhOPG-HSA poR=g ik
42 Raw264. 7 1 BOM BRI BF 5T

1 #HEMFGE
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B850 Raw264. 7, BB 41 8 MC3T3-El
FEHEIE, /NREH sRANKL( PeproTech) ; /DR E
#{ M-CSF ( PeproTech ) ; & 4 thOPG ( PeproTech) ;
DMEM #5375 ( Gibeo) ; £ B BA 4 I35 ( Gibeo) ; R TR
{1 8 ( Sigma ) ; TRAP ¥ 5,3 /%] & ( Sigma) ; & RNA
A & (Invitrogen ) ; ¥ 5 3 5 & (Toyobo) ,
BRPEFHRMAANE(HLEEYTRAR),
1.2 Hg
1.2.1 Raw264.7 5 MC3T3-El MR EMERY
BRBGEFEN S LA Raw264.7, MC3T3-
El 41478 %, F& 100 mL/L & 4 I 7 #1100
U/mLEE L .100U/mL 4 E £ 1 DMEM % 37°C .
5% CO, RAHEE &M EREFRE N E R, RiE
ARBREHER,RAS I KERE 24 h B4
1.2.2 SMG £/ F Raw264.7 5 MC3T3-El 41}
RS AL RANE SEANE N EMNE
REG(UTHREES)  BLTEUME N FHA
B4 Raw264. 7 5B 40 M8 MC3T3-E1 A5 55 55 4
B, ERERET 6K, L2.0x10° H~/EH
PEEEEMER , B8 0.6 mL AREH K
6 FLIRE T 37C,5%CO, HAIEFMIEFE 4 h, BTl
hn 10% FBS f DMEM 38 & 2 mL 3557 24 b, R )5
BAERPEMALERE, BRI AGFHEERE
EEZRE BIMERIN G, HNAOREREE

AHEANEE, S L HSHE SR, B OES
HAERO, BERLRHAFBREERENE, &
B 5% K 30r/min X BB B F 37 CHE SR M35 5%
1.2.3 #MEFBEPERPEEERQN & LR
AT MC3T3-E1 4 BB SMG 24 i 35 3%, 4 5 B
MEBAREEAEFR ETESRGETRAE. S
Z3d FlAEH T REU 2 mLKEFHBR, 52
20 £(40 mL/2 mL) ¥ 48 , - 20°C VR 77 5o BRI 5
BARPEEERIZF &, SRR EREHBRN,

1.2.4 SMC R THEBHRMESREE: BH
BB A M Raw264. 7 1 K i 5 1B 40 M0 A A0 1k 4
M, 3R H A 25 ng/mL M-CSF #1 30 ng/mL £
RANKL,E | AABEHARAKENRA, F248K%
SMG &4 THERRE AHEEM A, F3AMA
500 ng/mL rhOPG-HSA, SHAHIE3I M EE .

& bR )78 #E4T Raw264. 7 A9 SMG &4 F
MR, ER 345 dJa, WA AT B E
%E LB 34T TRAP Ja 8 LB T W%, Ll TRAP
(H)EZEROGAEI UL ABEBHAR, B
AR KB, BB A 40 EL BRI 6
AN EF AT IR A A
1.2.5 RNARBMIERFFHXIREMERN
(RT-PCR) : 4% 138 J5 $k #£4T Raw264. 7 40 i3 9 #E 400
PE S &ML, FLE RNA SRS H R
BRI 40 M RNA, —Z B A 5k 8 ( DEPC) AL 3 K
%ifE RNA, 7F Gene Amp 2400 PCR ¥ 144X £ k47
RT-PCR, BLO.5 pg & RNA, A RENER
cDNA,PCR #" 1% TRAP, ]84 X GAPDH fE R 5,
5191751 B PCR ¥ 4 &4 4F . TRAP EE [ 54 5'-
GCTGGAAACCATGATCACCT-3', K ) Bl ¥ 5'-
TTGAGCCAGGACAGCTGAGT-3', iR K B Bf 57C;
PCR 7= 4 % 245 bp, GAPDH IE [ B 4 5'-
ATTCAACGGCACAGTCAAGG-3', R [ Bl 4 5'-
CTCCACGACATACTCAGCAC-3', ;B Kk B & 55C,
PCR ¥4 221bp, 1Y LAY TERARA A
Ao PCREYA L2% H MRk, R ELE A
BFEIMNTTHE,

1.2.6 Seit2Abs . LR AT RUE LI £ bR =
FN, K SPSS 10. 0 S xi B EEH T H E L
#r,P <0.05 FHGITHE XL,
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S T R AT 40 MC3T3-El B EE
SMG &4 (9 & kB4, 4 51 % AL 7 40 g MC3T3-
El 7E/KF &1 ,SMC &4 T 153 24 48 .72 h, (%
BHETRE AGRAKEFERETARP R
ELISA #i# . M@ 1 /W, SMC &4 TEHRPEN
W 24 .48 h 55 1g KX A, BER
K. ET2 hERGRPEMREAE TR EZRAH
BEYET (P <0.01) , 0 Bl % B 75 0 6] 69 2E <

SMG £ T EHBIMEMELILTRE.
§ 0.6 —— CM
g 04 —&-— SMG
~ rE
§ 0.2
i ;
24h 48h 72h
AR

1 OGP, it i # 41 MC3T3-E1 AW
CN . JE 8 A B8 SMC: BUDL I il )
- SIEFAMMEE, ™ P<0.01
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1088 A F 4k 6d W2 SMG £ {F T3
G940, R I BEA M Raw264.7 £ 1 ~3 d N
MR ERE, AR K BRIE, A ER, X
AL B TR, RS dREMAE
40 Raw264. 7 HBLH R BL % , 7E 40 B & %7 3% £, 1
L 940 B 3 2 £, O O, T LA 40 R A3 R 4 0
REFEHITES d . BB Raw264.7 57 4 d
f& 4% W5 A 40 R AY B A B B, iR B R AT
TRAP Bx 8, L85 F %%, % 50 %% 4 P 1 9 40 I AR
¥ TRAP AR EHRO A REMIE K, R
o, 2R (E 2), SMG &4 T TRAP 3 €4 P 4 8
HFHMS 1 g KV BHEEL, HBHEE, 4 rhOPG-
HSA 4B 5, FEHETHRTBEL.
2.3 SMG %4 T rthOPG-HSA 41 i &% 7 40 il i) 1 1l

B A 4 Raw264.7 3 3iES 3.45d 5,
LW 4T TRAP e (a B FLZE, A& 4
MR A, % D TRAP a5 BREHA 6
(FE3), Btk ot @, rhOPG-HSA 41 5
SMG ML, TRAP A Z B4 MH B D  ZRE
4B X(P<0.05) , SHEMEAHL, 2R
TG FEENL(P>0.05)(H4),
2.4 SMG %4 F, rhOPG-HSA )i #l TRAP mRNA
i) %1k

SMG 4 , B B 40 i Raw264.7 155% 3 d
J& , BB M B k4T RNA $2 1K, I #47 RT-PCR [,

CN(10X) SMG(10X)
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B2 SMG & T TRAP 3 {5 FH {4 2 % fm i
CN: E# % ; SMG. 8t# T h
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40x BHEHETHE
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TRAPRISEREFT 0 M B/ P F
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AFALBEHZ N TRAP M # 5 M
GBI, T P<0.05

SRR LN, SEF M HML, SMG £4 T,
TRAP mRNA i 2 3% 9 55, 24 in A rhOPG-HSA J5,
TRAP mRNA fJ R AH B EMH (P <0.05)(ES5).
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BB MM A BLABORL, AT BB R R
BNENREMMESTE NASAFRMEHEE
(rotating wall vessel bioreactor) P 3% 3% 24 h, X B
B0 B TE AR S TR 3 B IR A4 P AR £ R A R
BRYABRSARNYESNERK, A, Monici
S B — R R IUE N TR B R
fR4HHE FLG29. 1 RAEMLE T, 51 g &AM,
BEEEENARETREE T AR
Em,FEFENARBERETRESARMES,
A RENESERGERSRKEES, B E R F
1 g %M ,RANK & RANKL {3 L4 A 4 3 & 3 4 i
X ERBE RS LK, B TRAP 2 8 4 5K
X BE 70% . AR REH LR K VB E IS
FMMEK,SMC 2 G TBRVPENRATH, #—
HWAE T 1 E 08 SRR B 40 M 0 A AR B R
3.2 MBI EHNMXKERERNHYRHE

BEER-TMEAERREMEERFENT
BREAREAEEARNESRFENRRNG
BHEE", ERX TP, MEHNHEXLHER
WA R R AR I R A 2 BT 3 B R LS P 3
®ER' BEARN SN ERKE B BN H R
B URBAKEENBERRAHEHNEARZRD
TmE" . EACH L 1w 25K ks
B KATFRENIENBRER, RIEEBHKE
BA H—EHATRIEEEMNE. VD VK i fh
BHXERYENEA BEAMTREAEEEX
B EE R

XUBERR £h AR R 1697 B TUBLAA 25 1) 9 35 — 2t
HAZY, REXEM K R ETE%E Bk DU R Eh 1 R
B RBEYRSHEE, BEh A EHSENF
REMEMREARE LRSLZEALZERNE
FHMEAFTAR" . M EERT S, R
HBARREANERREUY, AHTHERETEN
TMH e AR, 205 R, BEASEENES
BHERFHRR™ . MXRX ARG ERR
WIERZLSRAE RN HEEBE KRS WT T ESSF
FIRBFNEERR, BRFRAKPCTIHE
BiEE, BiE, 525" 3 Z20L ( bisphosphonate
zoledronic acid, WM K %4 ) 71 OPC WA &
W 2 AT TS, R BB/ SR & & ZOL
OPG B AR EBMME R, AHBERE A% R
FAMBEEL MW,

BAA A0S T4k o A 4L B9 rhOPG-HSA
BT T SMG & 44T thOPG-HSA X} & % & ¥ 4 J

Raw264. 7 31 %] % 17 B BF 5%, & B thOPG-HSA fE %
MR BR AT AL, Bt F B8 RAFETR, R AE
HOBREFERNEREABOEN, E4FHFTR
FLOERTHARR S YRR 8K — S5
%t thOPG-HSA X E XK B & £ K 8 W H %%
Ko
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